inflammation (Zhang et al. 2015) . 80
In the current study, we examined how mechanical damage induces skin 81 inflammation and whether long-chain fatty-acid composition regulated by Elovl6 is 82 involved in mechanical damage onto the skin. 83
Results 85
Elovl6
-/-mice show exacerbated mechanical damage-induced skin inflammation. 86
Tape stripping, which mimics scratching, is a well-established method for inducing 87 mechanical stress or damage on the skin (Onoue et al. 2009; Takahashi et al. 2013) . To 88 investigate the role of Elovl6 in mechanical damage-induced skin inflammation, we 89 established a mouse model of dermatitis by using repeated tape stripping twenty times, 90 which induced the skin damage and barrier disruption. After this treatment, erythema 91 was more severe in Elovl6 -/-mice than in wild-type mice ( Figure 1A) . Moreover, the 92 epidermis was thicker, and neutrophil infiltration was significantly greater, in Elovl6 K14-Cre mice also showed increased epidermal thickness and neutrophil infiltration 99 after tape stripping compared with control mice (Figure 1E, F) . 100
To address how Elovl6 suppressed mechanical damage-induced skin 101 inflammation, we compared skin barrier function of Elovl6 -/-mice with that of wild-type 102 mice. However, it was comparable between two genotypes of mice, as determined by 103 toluidine blue skin permeability assay and a transepidermal water loss test (Sassa et al. 104 2013) (Figure supplement 2A, B) . These results suggested that Elovl6 in the 105 keratinocytes suppressed mechanical damage-induced skin inflammation, in which a 106 novel mechanism might be involved. 107
108

Elovl6
-/-mice show increased IL-1b and CXCL-1 production after mechanical 109 damage 110
To investigate how Elovl6 suppressed mechanical damage-induced skin inflammation, 111
we examined the expression levels of pro-inflammatory and anti-inflammatory 112 cytokines and chemokines potentially involved in dermatitis (Effendy et al. 2000) . 113
Among them, transcript levels of Il1b and Cxcl1 in epidermis were increased in both 114 wild-type and Elovl6 -/-mice after tape stripping (Figure 2A and Figure supplement 3 ). 115
Moreover, Elovl6 -/-mice showed higher expression of Il1b and Cxcl1 than did wild-type 116 mice after tape stripping (Figure 2A ). In accordance with these results, the 117 concentrations of IL-1β and CXCL-1 were significantly higher in the culture 118 supernatants of Elovl6 -/-epidermis harvested from mice after tape stripping than in those 119 from wild-type epidermis ( Figure 2B ). These cytokine levels in the epidermis frommice deficient in an adaptor of Toll-like receptors (TLRs) MyD88, but not TRIF, were 121 lower than those in wild-type mice after tape stripping ( Figure 2C) . These results 122 suggest that Elovl6 suppressed mechanical damage-induced IL-1β and CXCL-1 123 productions that are dependent on MyD88. 124 125
-/-mice show increased keratinocyte death after mechanical damage 126
Since histologic analysis of the skin after tape stripping revealed greater numbers of 127 degenerated keratinocytes in Elovl6 -/-mice than in wild-type mice ( Figure 3A) , we 128 speculated that the number of dead cells were greater in the skin of Elovl6 -/-mice than 129 in that of wild-type mice after tape stripping. Indeed, flow cytometry analysis 130 demonstrated that, although the proportion of dead keratinocytes in the epidermis of 131
-/-mice was comparable with that in wild-type mice in the steady state, tape 132 stripping enhanced keratinocyte death in Elovl6 -/-mice significantly more than in 133 wild-type mice (Fig. 3B, C ). In the current study, we noted that the OA level in the skin of Elovl6 -/-mice 214 was decreased compared with that in wild-type mice. However, PA content did not 215 differ between the two genotypes. Instead, epidermal levels of CVA were greater in 216
-/-mice than in wild-type mice, presumably owing to its efficient conversion to 217 
Materials and Methods 292
Mice. Elovl6 -/-mice on the C57BL/6J background were described previously 293 (Matsuzaka et al. 2007 ). C57BL/6J mice raised under specific pathogen-free conditions 294 were purchased from Clea Japan (Tokyo, Japan). Germ-free mice were bred and 295 maintained in isolators at Sankyo Laboratories (Tsukuba, Japan), and their germ-free 296 status was routinely confirmed by in-house aerobic and anaerobic culture of feces. 297
K14-Cre, Ticam1
-/-, and Myd88 -/-mice on the B57BL/6 background were purchased 298 from Jackson Laboratories (Bar Harbor, Maine, USA). respectively), an IL-1 receptor antagonist (n = 9 and 8, respectively), or a CXCR-2 682 antagonist (n = 5 and 4, respectively) daily for 9 days, from the beginning on the day of 683 tape stripping. Epidermal thickness (C) and the number of infiltrating neutrophils (D)  684 were analyzed on day 9. (E) A proposed signal pathway from mechanical damage onto 685 the skin to skin inflammation. Error bars indicate SD; *, P < 0.05; **, P < 0.01, ***, P 686 < 0.001; NS, not significant. 
